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FOUR TREMATODES FROM KOREAN BATS W I T H  
DESCRIPTIONS O F  T H R E E  NEW SPECIES* 
FRANKLIN SOGANDARES-BERNAL 
University of Nebraska 
The trematodes reported below are part of a helminth collection made in Korea 
by J. Knox Jones and Warren D. Thomas, who in 1954 were attached to the 
406th Medical Laboratory in Tokyo. The helminths were sent to Dr. H. W.  Man- 
ter who kindly made the trematode specimens from bats available to me. The 
study was made under his direction. 
Three of the four species are considered new; one in the genus Prosthoden- 
drium; two in the genus Acanthatriuwz. 
FAMILY PLAGIORCHIIDAE 
1. Plagiorchis vespertilionis (Miiller, 1780) Braun, 1900 
Synonyms: P. magnaeotylus Park, 1939 ; new synonymy. 
P. eptesici Ogata, 1940 ; new synonymy. 
(Figs. 1 to 5) 
Hosts: Vespertilio superatls and Pipistrellus sp. 
Location: Small intestine. 
Locality: Host V. supcrans 7 miles east of Seoul, near the Hail River, Korea; Pipistrellus sp. 
from Korea (no other data on collection label). 
Museum Specimens: U.  S .  National Museum Helminthological Collection No. 37256. 
Discussion: Plagiorchis vesperilionis was first described from Plecotus auritus 
(Linn., 1758) (syn. Yespertilio auritus Linn., 1758) in Europe. 
Shtrom and Sondak (1934) reported one specimen from the bat, Pjpistrellus 
pipistrellz~s, in Transcaucasia. They reported a body length of 1.53 mm, and the 
oral sucker larger than the ventral sucker. Other workers: mainly Braun (1900), 
von Linstow (1884), and Dujardin (1845) reported a body length of from 4 to 
7 mm for this species. On the contrary, Van Beneden (1873) reported a length 
of only 2 mm. The mature Korean specimens measured from 2.7 to 4.8 mm long; 
immature specimens from 1.25 to 2.20 mm long. Shtrom and Sondak's (1934) 
single specimen, 1.53 long, was mature. I believe they were dealing with a closely 
related species, P. koreanum Ogata, 1938, which is mature at least when 1.98 mm 
long. Measurements of the Shtrom and Sondak specimen agree closely with those 
of P. koreanum Ogata, 1938. I consider the P. vespertilionis of Shtrom and Son- 
dak (1934) to be a synonym of P. koreanum Ogata, 1938. 
A brief diagnosis of P. vespertilionis, based on 18 specin~ens, follows: 
Diagnosis: Plagiorclzis; body elongate, cuticle spined, body length 2.68 to 4.80 mm; maxi- 
mum width 0.80 to 1.58 mm. Oral sucker 0.21 to 0.38 mm in diameter. Acetabulum in anterior 
third of body, 0.25 to  0.42 mm in diameter. Sucker ratio 1 : 0.67 to 1 : 1.39. Pharynx 0.11 to 0.19 
mm long by 0.11 to 0.15 mm wide. Esophagus variable in length, sometimes appearing to be ab- 
sent, at other times very conspicuous depending upon contraction of specimen, when extended, 
length of esophagus sometimes 1.5 times that of pharynx. Ceca extending into posterior end 
of body. Genital pore median, midway between posterior edge of cecal bifurcation and anterior 
edge of acetabulum. Cirrus sac extending from genital pore to mid-ovary or at times to posterior 
border of ovary. Testes rounded, postequatorial, oblique ; anterior testis 0.21 to 0.53 mm in diam- 
eter; posterior testis 0.23 to 0.50 mm in diameter. Vitellaria mainly lateral to ceca, overlapping 
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ceca mainly in posterior end of body, extending from near posterior tip of ceca to region of ace- 
tabulum but sometimes reaching only to acetabulum, sometimes reaching to genital pore at least 
on one side. Ovary rounded, posterior to acetabulum and dextral ; 0.17 to 0.27 mm in diameter. 
Uterus with descending and ascending loops, intertesticular, joining with male reproductive 
organs to form very small genital sinus. Eggs 37 by 18 microns. Excretory system not 
observed. 
Considering the variation in size, sucker ratio, and extent of vitellaria, these 
specimens agree well with descriptions of this species by Braun ( 1900), von Lin- 
stow (1885), and Dujardin (1845). 
FAMILY LECITHODENDRIIDAE 
2. Prosthodendrium fhomasi n. sp. 
(Fig. 6) 
Diagnosis (based on 5 specimens) : Prosthodendrium; body elongate, 0.224 to 0.356 mm 
long by 0.126 to 0.147 mm wide. Cuticula apparently aspinose. Oral sucker terminal, 0.070 to 
0.071 mm wide. Mid-acetabulum 0.091 to 0.186 mm from anterior end of body. Acetabulum 
0.053 to 0.056 mm long by 0.056 to 0.060 mm wide. Sucker ratio 1 : 0.79 to 1 : 0.85. Prepharynx 
short, approximately one-sixth length of pharynx. Pharynx 0.021 to 0.028 mm long by 0.025 
to 0.035 mm wide. Esophagus approximately two-thirds as long as pharynx. Ceca very short. 
Genital pore median, immediately preacetabular. Posterior half of prostatic mass overlapped 
by anterior half of acetabulum. Prostatic mass 0.031 to 0.042 mm long by 0.049 to 0.049 mm 
wide. Seminal vesicle obscured by prostatic cells. Testes smooth in outline, slightly irregular 
in shape, slightly oblique, mostly lateral to posterior half of acetabulum, on either side of body; 
right testis 0.035 to 0.070 mm long by 0.038 to 0.052 mm wide; left testis 0.034 to 0.052 mm long 
by 0.042 to 0.049 mm wide. Ovary oval, immediately posterior to acetabulum; 0.035 to 0.049 mm 
long by 0.024 to  0.035 mm wide. Vitellaria pretesticular, between ends of ceca and testes. 
Uterus posttesticular, with descending and ascending limbs. Eggs 34 to 35 by 18 to 22 microns. 
Excretory system not observed. 
Host: Vespertilio superans. 
Location: Small intestine. 
Locality: 6 miles east of Seoul, near Han River, Korea. 
Holotype: U. S. National Museum Helminthological Collection No. 37253. 
Prosthodendrium thomasi is named after its collector, Mr. W. D. Thomas. 
Discussion: Dubois (1955) revised the sub-genus Prosthodendrium and recog- 
nized nineteen species and three sub-species. Of these, the following appear to be 
most similar to P. thowzasi: P. wzacnabi Macy, 1936; P. dinanatum (Bhalerao, 
1926) Dollfus, 1931 ; P. ascidia (Van Beneden, 1872) Dollfus, 1931 ; P. ascidia 
navicula Macy, 1936; P. urna (Looss, 1907) Dollfus, 1931 ; and a species consid- 
ered inquirienda by Dubois ( 1955), P. liliputianum (Travassos, 1928) Dollfus, 
1937. 
P. macnabi differs from P. thowzasi in body length ( 1.0 to 1.19 mm as compared 
with 0.224 to 0.356 mm) ; sucker ratio (1 : 1 as compared with 1 : 0.79 to 0.85) ; 
ceca reaching almost to testes; and prostatic mass anterior to the acetabulum. 
P. dinanatuwz differs from P. thomasi in body length (0.57 to 0.59 mm as com- 
pared with 0.224 to 0.356 mm) ; in sucker ratio (1 : 0.5 as compared with 1 : 0.79 
to 0.85) ; mainly prececal vitellaria; eggs 22 to 23 by 12 to 14 microns (compared 
with 34 to 35 by 18 to 22 microns). 
P. ascidia differs from P. thomasi in body length (0.780 to 0.936 mm as com- 
pared with 0.224 to 0.356 mm) ; eggs 22 to 30 by 13 to 15 microns (compared with 
34 to 35 by 18 to 22 microns). 
P. ascidia navicula differs from P. thomsi in body length (0.360 to 0.565 mm 
as compared with 0.224 to 0.356 mm) ; in sucker ratio (approximately 1 : 0.66 as 
compared with 1 : 0.79 to 0.85) ; ceca reach almost to testes; eggs 18 to 20 by 10 
to 12 microns (compared with 34 to 35 by 18 to 22 microns). 
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P. zlrna differs from P. thon4asi in body length (0.50 to 0.55 ~ I I I I  as compared 
with 0.224 to 0.356 mm) ; eggs 24 to 26 by 13 to 15 microns (as compared with 
34 to 35 by 18 to 22 microns). 
P. liliputianuwz differs froill P. thonzasi in sucker ratio (approximately 1 : 1.38 
as compared with 1 : 0.79 to 0.85) ; vitelline position (inainly prececal as compared 
with mainly postcecal) . 
3. Acanthatriunz macyi n. sp. 
(Fig. 7) 
Diagtzosis (based on three specimens) . Acanthatriuwz; cuticula spined; body length 0.81 
to 0.96 mm ; maximum width 0.42 to 0.48 mm. Oral sucker terminal, 0.072 to 0.098 mm in diam- 
eter. Pharynx 0.042 to 0.049 mm long by 0.035 to 0.049 mm wide. Esophagus 0.120 mm long 
when extended; ceca extending to anterior border of testes, ending about one-third body length. 
Acetabulum 0.043 to 0.056 mm wide; mid-acetabulum 0.309 to 0.343 mm from anterior end of 
body. Sucker ratio 1 : 0.47 to 0.78. Genital pore median, immediately anterior to acetabulum. 
Testes rounded, lateral, slightly preequatorial; 0.08 to 0.14 mm long by 0.08 to 0.13 mm wide. 
Prostatic mass intercecal, median, beween posterior edge of cecal junction and mid-testicular 
level ; 0.168 to 0.189 mm long by 0.175 to 0.203 mm wide ; membrane surrounding prostatic mass 
and also vesicula seminalis and genital atrium. Atrium armed with seven bluntly tipped spines, 
0.007 to 0.008 mm long; located anteriad of utero-atrial junction. Ovary 0.126 mm long by 
0.098 mm wide, equatorial, slightly sinistral, almost touching left testis. Vitellaria pretesticu- 
lar, mainly lateral to ceca, composed of small irregular follicles. Uterus filling most of hind- 
body posterior to testes. Receptaculum seminis uterinum noticeable only in sections. Eggs 
28 by 14 microns. 
Host: Pipistrellus sp. 
Location: Small intestine. 
Locality: Korea (No other data on collection label.) 
Holotype: U. S. National Museum Helminthological Collection No. 37254. 
A. macyi is named after Dr. R. W. Macy of Reed College, Portland, Oregon. 
Discussion: Ten species and 1 sub-species have been named in the genus Acan- 
tlzatviztl~t Faust, 1919. A. alicatai Macy, 1940; A. chosenicu~n (Ogata, 1940) 
n. comb. (synonym Lecithodcndriu~jz chosenicu~n Ogata, 1940) ; A .  efitesici Alicata, 
1932 ; A .  ~nicrocanthiuwz Macy, 1940 ; A. mollosidis Martin, 1934 ; A. nycteridis 
Faust, 1919; A. nycteridis plicati Bhalerao, 1926; A. pipistrelli Macy, 1940; A. ore- 
gonense Macy, 1939; A. ovule Yamaguti, 1939; A. sphaerula (Looss, 1896) Faust, 
1919. Acanthatriu~n uzacyi differs frotll A. alicatai in the following characters : The 
body is longer in proportion to width (approximately 1 : 0.5 as compared with 
1 : 0.84 to 0.95) ; the eggs differ in size and shape (28 by 14 microns as compared 
with 29 to 32 by 17 to 18 microns). A. ~nacyi  differs from A. pipistrelli as follows: 
In having illuch shorter atrial spines (7  to 8 microns as compared with 25 microns) ; 
a longer esophagus; and different sucker ratio (1 :  0.47 to 0.78 as compared to 
1:0.93 to 1.12). 
4. Acanthatriuln jonesi n. sp. 
(Figs. 8, 9) 
Diagnosis (based on six specimens) : Acanthatriunz; body pear-shaped, cuticula aspinose; 
body length 0.46 to 0.65; maximum width 0.28 to 0.32 mm. Mid-acetabulum 0.21 to 0.28 mm 
from anterior end of body. Acetabulum 0.056 to 0.067 mm long by 0 056 to 0.066 mm wide; 
with two broad lobes on posterior lip. Oral sucker terminal, 0.070 to 0.077 wide Sucker ratio 
1 : 0.8 to 0.9. Prepharynx absent. Pharynx 0.028 to 0.042 mm long by 0.028 to 0.042 mm wide. 
Esophagus approximately three-fourths length of pharynx. Ceca extending almost laterally 
and terminating slightly in front of testes near level of anterior edge of acetabulum. Genital 
atrium with numerous minute spines at its anteriormost end; spines 7 to 12 microns long. Pro- 
static mass mainly to right of mid-line, between testes, extending to posterior border of acetabu- 
lum, 0.049 to 0.105 mm long by 0.049 to 0.091 mm wide; seminal vesicle coiled. Testes lateral, 
on either side of acetabulum ; 0.056 to 0.106 mm long by 0.56 to 0.112 mm wide. Vitellaria large, 
irregular in shape, lateral and anterior to ceca, not confluent anteriorly, extending from level of 
esophagus to ends of ceca. Vitelline ducts extending posteriorly, mesiall~, and ventral to prostatic 
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mass, joining near equator. Ovary overlapping prostatic mass slightly, dextral, immediately 
posterior to acetabulum; 0.049 to 0.084 mm long by 0.035 to 0.077 mm wide. Uterus mainly 
posttesticular descending on right side and ascending on left side of body and entering genital 
atrium on left side. Eggs (Fig. 9) thick-shelled, with operculum; 21 to 31 to 14 by 20 microns. 
Host:  Vespertilio superans. 
Location: Intestine. 
Locality: 7 miles east of Seoul, near the Han River, Korea. 
Holotype: U. S. National Museum Helminthological Collection No. 37255. 
A. jonesi is named after its collector, J. Knox Jones. 
Discussion: A. jonesi differs from all other species in the genus Acanthatriunz 
Faust, 1919 in possessing acetabuluar lobes. I t  closely resembles A. ovatuvn Yama- 
guti, 1939 from a different host, Rhinolophus ferrzcm-equinurn nippon Temm., in 
Kyoto, Japan, but differs from that species in having an equatorial acetabulum (as 
compared with postequatorial) and possessing lobes. 
A. jonesi is also closely related to A. chosenicuvn (Ogata, 1940) differing from 
it as follows: The testes are inore posteriorly located (testes lateral to acetabulurn 
as compared with the posterior end of testes approaching the anterior end of ace- 
tabulum), the ceca are more voluminous and do not overlap the genital atrium; 
the spines of the genital atrium are arranged differently (at anterior end of atrium 
as compared to covering most of the atrial wall) ; the acetabulum has lobes; and 
finally the body is smaller (0.46 to 0.65 mm as compared with 1.25 mn1.) 
THE STL4TUS OF ACANTHATRIUM FAUST, 1919 A N D  RELATED GENERA 
Dollfus (1937) discussed at some length the confusion then existing among cer- 
tain genera and sub-genera (Lecithodendriuwz Looss, 1896 ; sub-genus Lecithoden- 
driuvn Odhner, 191 1 ; Acanthatriurn Faust, 1919 ; Mesodendriugm Faust, 1919 ; 
Prosthodendriumm Dollfus, 1931 ; and the sub-genus Paralecithodendriu~m Odhner, 
1911. Dollfus's move in establishing the genus Prosthodendriuwz and naming L. 
linstowi (syn. L .  ascidia of Looss, nec Van Beneden) appears to be sound for the 
following reasons: When Van Beneden (1873) named "Distowzuvn ascidia" from 
various bats in Belgium, he described and figured it as a species with vitellaria far 
forward in the pharynx region. Von Linstow (1884) recorded what he thought 
to be the same species but in his specimens the vitellaria were posttesticular. Looss 
(1894) also identified species with posttesticular vitellaria as being "D. ascidia." 
He later (1898, p. 455) expressed the belief that Van Beneden had mistaken gland 
cells as vitellaria. This view was apparently shared by Liihe ( 1909). 
The genus Lecithodendriuvn was named by Looss 1896 (p. 86) without designa- 
tion of type species. In 1899, Looss designated "D. ascidia Van Beneden, 1873" 
as type species. As Dollfus (1937) has pointed out in detail, Looss clearly indi- 
cated at various times that what he considered to be "D. ascidia Van Beneden" 
was the D. ascidia Van Beneden of Von Linstow, a misidentification. 
Dollfus (1931) named the genus Prosthodendriuwz for the true D. ascidia Van 
Beneden, 1873, accepting Lecithodendrium Looss, 1896 for species with posttesticu- 
lar vitellaria. From the viewpoint of taxonomy, there are clearly two genera. 
The problem of nomenclature is more difficult. Dollfus explained his solution in 
detail (Dollfus, 1937). While the original Rules of Nomenclature appear to estab- 
lish the designated type species as dictating the characteristics of a nominal genus 
regardless of what was in the mind of the author, changes adopted at the Copen- 
hagen meetings give support to Dollfus. The Copenhagen Decisions on Zoological 
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Nomenclature (1953) include a statement (p. 69; paragraph 168 ( 1 ) )  that a 
generic name based on a nominal species as type but indicated to refer actually to 
a taxon erroneously identified with the nominal species (in this case the taxon is 
the "D. ascidia" of Von Linstow), the type species is not to be the one cited by the 
author but the species misidentified by him. This recommendation appears to sup- 
port the view of Dollfus that the "D. ascidia" of Von Linstow should be the type 
species of Lecithodendriunz. The other possibility, that Lecithodendrium is a 
genus with anterior vitellaria, would necessitate a reversal of the two genera as 
used by recent authors (e.g. Macy, Dubis ,  Yamaguti), would cause numerous 
changes in names, and would compound the present confusion. 
Dollfus (1937; p. 13) reduced Mesodendrium Faust, 1919 to synonymy with 
Lecithodendrium (sensu Dollfus) . 
Paralecitlzodendrium Odhner, 191 1 is a sub-genus of Prosthodendrium. 
In 1919, Faust named the genus Acanthatrium for lecithodendrids with spines 
in the genital atrium, with A. nycteridis as type species. This genus possesses pre- 
testicular vitellaria and is differentiated from Prosthodendriuvn only by its spinuous 
genital atrium. 
Lecithodendrium japonicum Yamaguti, 1939 has posttesticular vitellaria but 
also spines in the genital atrium. Skarbilovich (1948)l moved this species to the 
genus Acanthatrium, naming for it the sub-genus Mesothatrium. I t  is like Acan- 
thatrium in its spined atrium, but differs in its posttesticular vitellaria. Since this 
latter character appears to be of generic value in this group of trematodes, the sub- 
genus Mesothatrium should be raised to generic rank. Acanthatrium (Mesothat- 
rium) japonicwrn (Yamaguti, 1939) Skarbilovich, 1947 becomes Mesothatrium 
japonicum (Yamaguti, 1939) n. comb., and the type species of Mesothatrium. 
The genera Lecithodendri~m, Mesothatrium, Acanthatrium and Prosthoden- 
dl-ium may be keyed as follows: 
Posttesticular vitellaria 
Aspinose genital atrium . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lecithodendrium Looss, 1896 
Spinose genial atrium . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mesothatrium Skarbilovich, 1948 
Pretesticular vitellaria 
Aspinose genital atrium . . . . . . . . . . . . . . . . . . . . . . . . . . .  Prosthodendrium Dollfus, 1931 
Spinose genital atrium ................................... Acanthatrium Faust, 1919 
SUMMARY 
1.  Plagiorchis magnacotylus Park, 1939 and Plagiorchus eptesici Ogata, 1940 
(Plagiorchiidae) are considered synonyms of Plagiorchis vespertilionis (Miiller, 
1780) Braun, 1900. 
2. Plagiorchis vespertilionis of Shtrom and Sondak (1934) is considered a 
synonym of Plagiorchis koreanum Ogata, 1938. 
3. Three new species in the family Lecithodendriidae are reported: Pros- 
thodendrium thomasi and Acanthatriwm jonesi from the Korean bat, Vespertilio 
superans; and Acanthatrium macyi from the Korean bat, Pipistrellus sp. 
4. Lecithodendriuvn choscfzicum Ogata, 1940 is transferred to the genus Acan- 
thatrium and becomes Acanthatrium chosenicuvn (Ogata, 1940) n. comb. 
5. The sub-genus Mesothatrium Skarbilovich, 1947 is elevated to the rank 
1 According to Slcarbilovich (1948) the date was 1947 although no reference for this date 
could be found. 
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of genus. Acanthatriz~m (Mesothatrium) japonicum (Yamaguti, 1939) Skarbilo- 
vich, 1947 becomes Mesothatriu.wt japonicuw (Yamaguti, 1939) n. comb. and is 
the type species of Mesothatrium. 
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All figures were drawn with the aid of a camera lucida The projected scale has value in 
millimeters indicated in each figure. Abbreviations used : ac, acetabulum ; as, atrial spine ; c, 
cirrus; e, egg; ga, genital atrium; gp, genital pore; isv, internal seminal vesicle; ov, ovary; 
pm, prostatic mass ; t, testis ; ut, uterus ; vt, vitellaria. 
FIG. 1. Plagiorchis vespertilionis, ventral view. 
FIG. 2. Plagiorchus vespertilionis, ventral view of cirrus sac. Acetabulum dotted in to 
show its location. 
FIG. 3. Plagiorchis vespertilionis, vitellaria entirely posterior to acetabulum. 
FIG. 4. Plagiorchis vespertilionis, vitellaria on right side of body extending to anterior 
border of acetabulum. 
FIG. 5. Plagiorchis vespcrtilionis, vitellaria on both sides of the body extending to  mid- 
acetabular level. 
FIG. 6. Prosthodendriztm thomasi, ventral view. 
FIG. 7. Acanthatrium macyi, dorsal view. Acetabulum dotted in to show relationship. 
FIG. 8. Acanthatrium jonesi, ventral view, 
FIG. 9. Acanthatrium jonesi, eggs. 
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